The aetiology of Perthes' disease, described simultaneously in 1909-10 by Legg, Calve, Perthes, and Waldenstrom, is still obscure (Goff, Shutkin, and Hersey, 1954) . The condition consists essentially of degenerative changes in the femoral head during childhood, resulting in flattening and irregular rarefaction of the upper femoral capital epiphysis (Jonsater, 1953) . It may be bilateral but is more commonly unilateral and boys are affected more frequently than girls. In a series of 142 cases, Cameron and Izatt (1960) found the ratio of boys to girls to be 4-3 to 1. It was also found that the birth position of the affected children in their sibships was of no significance, and that the children did not differ appreciably in height and weight from unaffected children. During the noting of case histories it was observed that many mothers volunteered the information that their children were jaundiced at birth. In the earlier communication (Cameron and Izatt, 1960 ) the results of ABO and Rhesus D blood group studies in the 142 affected children were given. It is the purpose of this paper to report in more detail an investigation into the possibility of a relationship between a blood group incompatibility between the mother and child, and the subsequent development of Perthes' disease in the child. Though we were particularly interested in examining the maternal sera for the presence of immune Rhesus antibodies, it was felt that much valuable information could be obtained by grouping entire families, the father and sibs as well as the affected children and their mothers. Wansbrough, Carrie, Walker, and Ruckerbauer (1959) had suggested, and our findings (Cameron and Izatt, 1960) live in the Glasgow area, and 76 either refused to allow us to group them, or they were unobtainable for other reasons. For example, one affected boy is an adopted child and his parents are unknown; a husband refused to allow us to approach his wife from whom he is separated.
Only one family had more than one child with Perthes' disease, a brother and sister being affected. In all calculations the groups of the boy alone, the propositus, are included in the total of affected children. The series also includes two affected children who are first cousins, but otherwise the families are believed to be unrelated.
All families were followed up with equal diligence in an attempt to exclude preferential investigation of those in which some individuals already knew their blood groups. It is difficult to estimate the extent to which families cooperated wholeheartedly with us because of awareness that a relative is Rhesus negative. As will be seen later from study of the distribution of the parental Rhesus D groups, there is no evidence that a significant bias of this nature had been operating. The source and adequacy of control series will be discussed in more detail in the text to follow.
TECHNICAL METHODS
ABO GROUPING TESTS AT ROOM TEMPERATURE The ABO group of the red cells of each specimen was determined by using anti-A, anti-B, and the combined anti-A +B of a group 0 serum shown to be capable of detecting the lower subgroups of A, such as A,. ABO GROUPING TESTS There is no apparent relationship between the ABO blood groups and the occurrence of Perthes' disease in children. For reasons discussed in detail in our earlier paper, we used, in compiling control series, the data from 5,898 consecutive new donor registrations with the West of Scotland Regional Blood Transfusion Service. Table  II records the incidence of the ABO groups within the series of affected children and their parents. For all three classes there is no significant difference between the observed ABO group distributions and those of the control series. Because of the relatively small numbers involved, group AB and group B individuals were classed together in these calculations.
RHESUS TESTING Phenotyping with anti-C + Cw, anti-c, anti-D, and anti-E enabled data to be compiled regarding the Rhesus phenotype distributions in this series of families in which a child is affected by Perthes' disease (Table III 'Since only anti-C +-Cw was available, the term 'C antigen' includes both pure C and the CW variant. Rarer genotypes such as CdE/cde (R,r) or Cde/cdE (R'R") omitted. Combining cDe, Ccde, and cdE. Control series 2/affected children-adjusted x2 = 10-83, d.f. -5, 0-1 >P>0-05. By using the larger series 2 as controls, but not the smaller series 1, the proportion of Rh D-positive to Rh D-negative in the affected children can be seen to deviate apparently significantly at the 1 in 20 level from that of the random donor controls. The two sets of controls do not themselves differ significantly from each other, and can be accepted as random samples of different sizes from the same population (adjusted x2= 1-26, d.f. = 1, 0-3>P-0-2). It is always advisable to use for a control series the largest which is available in order to minimize the effects of random sampling within the population. For this reason, control series 2 was used in all subsequent calculations.
A still closer inspection of Table Ill c-containing phenotypes might also be expected among the parents. Such a trend, particularly among fathers, is noted in Table II .
Apparent association can be the result of stratification within the general population, in which two strains can coexist. In one strain there can be a high incidence of both Perthes' disease and the Rhesusnegative phenotype, while the other could be characterized by low incidences of both. Study of the blood groups of the families of affected children, especially their sibs, can be useful in differentiating between an association due to stratification and a relationship more basic or causal in nature. Within individual families stratification would produce no effect on the expected blood group distributions.
Information was, therefore, compiled for Table VI from 109 families in which each parent had been scored for the CC, Cc, or cc phenotype using anti-C +Cw and anti-c. Thus the Cc genotypes of these 109 marriages could be determined without reference to their children's groups. These marriages produced 348 leaving 86 families to be considered further (Table  VI) .
Among the unaffected sibs the distribution of the Rhesus C-c groups deviates very little from that expected on the basis of Mendelian inheritance of the C and c factors (adjusted X2=0 33, d.f.=2, 0-9>P>0-8). However, there appears to be a significant excess of homozygous cc over heterozygous Cc among the affected children (adjusted x2=7-12, d.f.=2, 0-05>P>0 02). The observed ratio of the Cc/cc groups is 33/41, but that expected is almost the reciprocal, 43/28&75. These findings are not independent of the earlier x2 tests for association between Perthes' disease and the presence of the Rhesus c cr the absence of the C antigen but they do indicate that if the association is real and not due to chance it is also not due to stratification.
ANTIBODY SCREENING TESTS AT 370C. These were done on the affected children and their families.
Affected children No immune Rhesus or other antibodies could be detected in the sera of the children affected by Perthes' disease.
Mothers of affected children The sera of five Rhesus D-negative mothers were found to contain Rhesus antibodies. Two were examples of saline agglutinating anti-D, and three were albumin agglutinating anti-D sera. The antigenic stimuli leading to the production of these maternal antibodies appear from information given to The ABO group distributions in this series of children with Perthes' disease, and in their parents, have already been shown not to differ significantly from those of a random series of donor controls (Table II) . It would appear too that the ABO groups are exerting no special selective effects in these families, as measured by the observed numbers of ABO heterospecific pregnancies. Of the children affected with Perthes' disease, 16-5 % have ABO groups incompatible with maternal anti-A and/or anti-B. Levine (1958) (Stratton and Renton, 1958) . No particular emphasis should, however, be placed on this fact owing to the small numbers involved from the present series. There were two further families in which the wife developed anti-D, but as it was impossible to get permission to group the husbands, they were not included in these last calculations.
Of the 86 families classified in the lower half of (Golding, Maclver, and Went, 1959) . It is interesting to note, according to Race and Sanger (1958) , that some years ago the gene for sickle red cells was thought to be linked to the MN genes but this was later shown not to be the case.
